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Abstract.
We show that under certain circumstances simple finite-dimensional reducible graded Lie algebras of the form L_2 ® L_t(B Lq® LX<È ■ ■ ■ ®Lk can be given irreducible transitive gradations of the form A/_, © M0 © • • • ffiM(t/2)-In [1] , the present author classified the simple finite-dimensional irreducible graded Lie algebras over an algebraically closed field of characteristic/» > 5 which have the form L_2 © L_x © Lq © Lx © • ■ ■ *vLk (\) where L0 is classical and reductive and k > 3. In this paper, we consider certain reducible Lie algebras L of the form (1) . In them, we show how to construct an irreducible, transitive gradation
Theorem. Let L be a simple finite-dimensional reducible graded Lie algebra of the form (1) over a field of any characteristic, and suppose that LQ contains no nonzero abelian ideal which annihilates L_2 and that L_x = S + T, where S and T are proper L0-submodules of L_x. Then S and T are irreducible abelian L0-submodules, and L_x = S ffi T. In addition, Lpossesses an irreducible transitive gradation of the form (2).
We will prove this theorem by means of a series of lemmas. We begin by restating the first three lemmas of [1] . Their proofs there are valid in this setting, also. In what follows, we let S = U; i.e., we assume that S is a maximal L0-submodule of L_x which is equal to its own annihilator. It remains to show that M is irreducible and transitive. That M is irreducible follows from Lemma 1 of [2] . We must now show that M is transitive. By Lemma 9, we have that Annw M_ x = {0} for if > 0. Moreover, we have that Amiw M , = (AnnT L_-, n Annr S) M0 1 7 ffi (AnnLo L_2 n AnnLo S) ffi (Arnir^yj L_2 n Ann[/j2>s]S).
Because we have by Lemma 14 that Annr S G T n AimL S Q T n S = {0}, the first summand is zero. The second summand is zero by Lemma 12. The third summand is contained in AnnL L_2, which is zero by Lemma 8. To complete the proof, we have to check that AnnM Mx = {0} and Annw M, = {0}, which we do in the following proof, which is due to the referee, to whom the present author is most gratefu. That AnnM M, = {0} follows from the irreducibility of M_, as an A70-module and the fact that License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use
